Summary: Alveolar rhabdomyosarcoma (RMS) has a predilection for the deep soft tissues of the extremities and mainly occurs in children. Although the tumor may originate in other sites, such as the nasal cavity or paranasal sinus, invasion of the orbit is unusual. We describe the clinicopathological features of 2 cases of alveolar RMS of the nasal cavity or paranasal sinus in adult patients with orbital extension. These cases of alveolar RMS of the nasal cavity or paranasal sinuses are described in 2 men, both in the third decade of life. These patients were evaluated with radiological studies. The histological diagnosis was confirmed by immunohistochemical methods. Treatment consisted in a combination of chemotherapy and radiation therapy following excisional biopsy. Alveolar subtype RMS is an extremely aggressive neoplasm that rarely presents in the orbit or paranasal sinuses of adults but should be considered in the differential diagnosis of tumors with this localization. Myoglobin, Myo D1, and myogenin seem to be the most specific markers for RMS. Some degree of pleomorphism was noted, but it was more apparent in the loosely cellular areas where giant tumor cells were evident. The immunohistochemical study was positive for desmin, vimentin, and myosin fast, and negative for cytokeratins AE1 and AE3, smooth muscle actin 1A4, common muscle actin HHF-35, S-100 protein, CD34 antigen, and myoglobin. The diagnosis of RMS was made. Extension study was negative. The pretreatment classification was III (TNM-UICC). The treatment was initiated with chemotherapy and radiotherapy, to the right middle face. The mass recurred 3 times and new chemotherapies were performed, but the disease continued in progression. Two years later, the patient died due to systemic complications associated with the invasion.
CASE 2
A 26-year-old man with a 3-month history of nasal stuffiness and epistaxis also complained of orbital pain and decrease of visual acuity in the right eye. The physical examination discovered 2 submandibular lymph nodes of 2 cm in diameter, severe proptosis, inferior and lateral displacement of the eyeball, and complete ophthalmoplegia. The right fundus showed optic nerve avulsion. The magnetic resonance imaging documented a large mass of the right nasal cavity with infiltration into the orbit, ethmoidal and frontal sinuses. The extraconal component of the mass showed extradural extension into the anterior cranial fossa. However, there were no intraparenchymal cerebral lesions (Fig. 3) . The pretreatment classification was III (TNM-UICC). A biopsy of the neoplasm in the nasal cavity was performed. Grossly, the tumor tissue showed a pale red soft-tissue tumor. Hematoxylin and eosinstained section demonstrated a tumor composed of solid sheets of small, round cells with scant cytoplasm and hyperchromatic nuclei. The centers of the nests were solid and filled with polygonal cells with more abundant eosinophilic cytoplasm. Immunohistochemical studies showed that the tumor cells were negative to cytokeratins and S-100 protein, and they were positive for markers of skeletal muscle differentiation, desmin (Fig. 4) , vimentin, and antibodies against Myo D1, which are highly specific and sensitive for RMS. The diagnosis of RMS was made. The extension study was negative. The treatment was initiated with chemotherapy and radiotherapy to the right middle face. The patient died 5 months later due to systemic complications associated with the invasion.
DISCUSSION
RMSs are soft-tissue tumors of myogenous differentiation. Although rare in adults, they are the most common soft-tissue malignancy of childhood and adolescence.
1-5 Alveolar RMS may arise on the extremities and head and neck regions, as in our patients. 1, 4 The pathologist should consider age at presentation and the anatomic site of the tumor in the formulation of a differential diagnosis when the histology of the biopsy shows an undifferentiated or poorly differentiated neoplasm. If the patient is younger than 15, with a tumor composed of small round cells, RMS is one of the limited number of neoplasms with this morphologic appearance. But in adult patients, 
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RMS is relatively uncommon. As far as we know, it has been reported in only few cases arising in the paranasal sinuses and orbit. [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] In adults, these tumors may be confused with other soft-tissue malignancies. When most of the tumor consists of solid nest cells of small rounded cells as in our case reports, tumors of the Ewing family, neuroblastoma, malignant rhabdoid tumor, 1 poorly differentiated carcinoma, leukemia, malignant lymphoma, melanoma, and neuroendocrine carcinoma [2] [3] [4] [5] should be considered in the differential diagnosis. Often, a large battery of immunostains is required. To exclude other entities, myoglobin, Myo D1, and myogenin seem to be the most specific markers for RMS. The most common staging systems are the TNM-UICC System and the System of the Intergroup Rhabdomyosarcoma Study. The TNM classification is a pretreatment staging system. Systemic chemotherapy followed by radiotherapy provides better local-regional control than other treatment modalities.
Most cases of orbital RMS have an excellent prognosis with a 10-year event-free period and overall survival rates of 77% in metastatic and 87% in nonmetastatic patients. Factors associated with a less favorable outcome include the alveolar subtype, [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] parameningeal involvement, and advanced stage of disease. The unfavorable prognosis of the rare alveolar subtype of RMS, at least in older children and adults, is related to the tumor tendency toward early and widespread dissemination, often involving bone marrow with poor response to the chemotherapy. 11 Although in our patients the tumor originated in the paranasal sinus, morbidity would be increased due to the involvement of the orbit.
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CONClUSION
It is important that alveolar RMS should be diagnosed at an early stage of its development and be aggressively treated.
